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If you need help call the Patent Electronic Business Center at (866) 
217-9197 (toll free) . 
Reviewer : markspencer 

Timestamp: [year=2008; month=3; day=19; hr=15; min=45 ; sec=38; ms=204 ; ] 



Reviewer Comments : 
<210> 29 
<211> 717 
<212> DNA 

<213> Aequorea victoria GFP ORF 



<210> 35 

<211> 19 

<212> PRT 

<213> Apium graveolens fragment of Cel I expressed by TMV 

Numeric identifier <213> can only be one of three choices, "Scientific 
name, i.e. Genus/species, Unknown or Artificial Sequence." This problem 
may be found in other sequences. Please make all corrections necessary. 



Validated By CRFValidator v 1.0.3 
Application No: 10684134 Version No: 



3.0 



Input Set: 



Output Set: 



Started: 2008-03-03 18:46:32.533 
Finished: 2 008-03-03 18:46:34.550 

Elapsed: 0 hr(s) 0 min(s) 2 sec(s) 17 ms 
Total Warnings: 34 
Total Errors: 0 
No. of SeqIDs Defined: 41 
Actual SeqID Count: 41 

Error code Error Description 

W 213 Artificial or Unknown found in <213> in SEQ ID (1) 

W 213 Artificial or Unknown found in <213> in SEQ ID (2) 

W 213 Artificial or Unknown found in <213> in SEQ ID (5) 

W 213 Artificial or Unknown found in <213> in SEQ ID (6) 

W 213 Artificial or Unknown found in <213> in SEQ ID (7) 

W 213 Artificial or Unknown found in <213> in SEQ ID (8) 

W 213 Artificial or Unknown found in <213> in SEQ ID (11) 

W 213 Artificial or Unknown found in <213> in SEQ ID (12) 

W 213 Artificial or Unknown found in <213> in SEQ ID (13) 

W 213 Artificial or Unknown found in <213> in SEQ ID (14) 

W 213 Artificial or Unknown found in <213> in SEQ ID (15) 

W 213 Artificial or Unknown found in <213> in SEQ ID (17) 

W 402 Undefined organism found in <213> in SEQ ID (18) 

W 402 Undefined organism found in <213> in SEQ ID (20) 

W 213 Artificial or Unknown found in <213> in SEQ ID (21) 

W 213 Artificial or Unknown found in <213> in SEQ ID (22) 

W 213 Artificial or Unknown found in <213> in SEQ ID (23) 

W 213 Artificial or Unknown found in <213> in SEQ ID (24) 

W 213 Artificial or Unknown found in <213> in SEQ ID (25) 

W 213 Artificial or Unknown found in <213> in SEQ ID (26) 



Input Set: 



Output Set: 



Started: 2008-03-03 18:46:32.533 

Finished: 2 008-03-03 18:46:34.550 

Elapsed: 0 hr(s) 0 min(s) 2 sec(s) 17 ms 

Total Warnings: 34 

Total Errors: 0 

No. of SeqIDs Defined: 41 
Actual SeqID Count: 41 

Error code Error Description 

W 213 Artificial or Unknown found in <213> in SEQ ID (27) 

W 213 Artificial or Unknown found in <213> in SEQ ID (28) 

This error has occured more than 20 times, will not be displayed 

W 402 Undefined organism found in <213> in SEQ ID (29) 

W 402 Undefined organism found in <213> in SEQ ID (35) 



SEQUENCE LISTING 
<110> Large Scale Biology Corporation 

<12 0> POPULATION OF POLYNUCLEOTIDE SEQUENCE VARIANTS 

<13 0> LSBC— PLG53 92 — CIP 

<140> 10684134 
<141> 2003-10-10 

<150> 10/280, 913 
<151> 2002-10-25 

<150> 60/402,342 
<151> 2002-08-08 

<150> 10/066,390 
<151> 2002-02-01 

<150> 60/268,785 
<151> 2001-02-14 

<150> 60/266,386 
<151> 2002-02-02 

<160> 41 

<170> Patentln version 3.1 

<210> 1 
<211> 10600 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> TMV infectious clone containing CEL I gene 
<400> 1 

gtatttttac aacaattacc aacaacaaca aacaacaaac aacattacaa ttactattta 60 
caattacaat ggcatacaca cagacagcta ccacatcagc tttgctggac actgtccgag 12 0 

gaaacaactc cttggtcaat gatctagcaa agcgtcgtct ttacgacaca gcggttgaag 180 
agtttaacgc tcgtgaccgc aggcccaagg tgaacttttc aaaagtaata agcgaggagc 240 
agacgcttat tgctacccgg gcgtatccag aattccaaat tacattttat aacacgcaaa 300 
atgccgtgca ttcgcttgca ggtggattgc gatctttaga actggaatat ctgatgatgc 360 
aaattcccta cggatcattg acttatgaca taggcgggaa ttttgcatcg catctgttca 420 
agggacgagc atatgtacac tgctgcatgc ccaacctgga cgttcgagac atcatgcggc 480 
acgaaggcca gaaagacagt attgaactat acctttctag gctagagaga ggggggaaaa 54 0 



cagtccccaa cttccaaaag gaagcatttg acagatacgc agaaattcct gaagacgctg 600 

tctgtcacaa tactttccag acaatgcgac atcagccgat gcagcaatca ggcagagtgt 660 

atgccattgc gctacacagc atatatgaca taccagccga tgagttcggg gcggcactct 720 

tgaggaaaaa tgtccatacg tgctatgccg ctttccactt ctctgagaac ctgcttcttg 780 

aagattcata cgtcaatttg gacgaaatca acgcgtgttt ttcgcgcgat ggagacaagt 84 0 

tgaccttttc ttttgcatca gagagtactc ttaattattg tcatagttat tctaatattc 900 

ttaagtatgt gtgcaaaact tacttcccgg cctctaatag agaggtttac atgaaggagt 960 

ttttagtcac cagagttaat acctggtttt gtaagttttc tagaatagat acttttcttt 1020 

tgtacaaagg tgtggcccat aaaagtgtag atagtgagca gttttatact gcaatggaag 1080 

acgcatggca ttacaaaaag actcttgcaa tgtgcaacag cgagagaatc ctccttgagg 1140 

attcatcatc agtcaattac tggtttccca aaatgaggga tatggtcatc gtaccattat 1200 

tcgacatttc tttggagact agtaagagga cgcgcaagga agtcttagtg tccaaggatt 1260 

tcgtgtttac agtgcttaac cacattcgaa cataccaggc gaaagctctt acatacgcaa 1320 

atgttttgtc ctttgtcgaa tcgattcgat cgagggtaat cattaacggt gtgacagcga 1380 

ggtccgaatg ggatgtggac aaatctttgt tacaatcctt gtccatgacg ttttacctgc 1440 

atactaagct tgccgttcta aaggatgact tactgattag caagtttagt ctcggttcga 1500 

aaacggtgtg ccagcatgtg tgggatgaga tttcgctggc gtttgggaac gcatttccct 1560 

ccgtgaaaga gaggctcttg aacaggaaac ttatcagagt ggcaggcgac gcattagaga 162 0 

tcagggtgcc tgatctatat gtgaccttcc acgacagatt agtgactgag tacaaggcct 1680 

ctgtggacat gcctgcgctt gacattagga agaagatgga agaaacggaa gtgatgtaca 174 0 

atgcactttc agagttatcg gtgttaaggg agtctgacaa attcgatgtt gatgtttttt 1800 

cccagatgtg ccaatctttg gaagttgacc caatgacggc agcgaaggtt atagtcgcgg 1860 

tcatgagcaa tgagagcggt ctgactctca catttgaacg acctactgag gcgaatgttg 1920 

cgctagcttt acaggatcaa gagaaggctt cagaaggtgc tttggtagtt acctcaagag 1980 

aagttgaaga accgtccatg aagggttcga tggccagagg agagttacaa ttagctggtc 2040 

ttgctggaga tcatccggag tcgtcctatt ctaagaacga ggagatagag tctttagagc 2100 

agtttcatat ggcaacggca gattcgttaa ttcgtaagca gatgagctcg attgtgtaca 2160 

cgggtccgat taaagttcag caaatgaaaa actttatcga tagcctggta gcatcactat 2220 

ctgctgcggt gtcgaatctc gtcaagatcc tcaaagatac agctgctatt gaccttgaaa 2280 



cccgtcaaaa gtttggagtc ttggatgttg catctaggaa gtggttaatc aaaccaacgg 2340 

ccaagagtca tgcatggggt gttgttgaaa cccacgcgag gaagtatcat gtggcgcttt 2400 

tggaatatga tgagcagggt gtggtgacat gcgatgattg gagaagagta gctgtcagct 2 4 60 

ctgagtctgt tgtttattcc gacatggcga aactcagaac tctgcgcaga ctgcttcgaa 2520 

acggagaacc gcatgtcagt agcgcaaagg ttgttcttgt ggacggagtt ccgggctgtg 2580 

ggaaaaccaa agaaattctt tccagggtta attttgatga agatctaatt ttagtacctg 2 640 

ggaagcaagc cgcggaaatg atcagaagac gtgcgaattc ctcagggatt attgtggcca 2700 

cgaaggacaa cgttaaaacc gttgattctt tcatgatgaa ttttgggaaa agcacacgct 2760 

gtcagttcaa gaggttattc attgatgaag ggttgatgtt gcatactggt tgtgttaatt 2820 

ttcttgtggc gatgtcattg tgcgaaattg catatgttta cggagacaca cagcagattc 2880 

catacatcaa tagagtttca ggattcccgt accccgccca ttttgccaaa ttggaagttg 2940 

acgaggtgga gacacgcaga actactctcc gttgtccagc cgatgtcaca cattatctga 3000 

acaggagata tgagggcttt gtcatgagca cttcttcggt taaaaagtct gtttcgcagg 3060 

agatggtcgg cggagccgcc gtgatcaatc cgatctcaaa acccttgcat ggcaagatcc 3120 

tgacttttac ccaatcggat aaagaagctc tgctttcaag agggtattca gatgttcaca 3180 

ctgtgcatga agtgcaaggc gagacatact ctgatgtttc actagttagg ttaaccccta 3240 

caccagtctc catcattgca ggagacagcc cacatgtttt ggtcgcattg tcaaggcaca 3300 

cctgttcgct caagtactac actgttgtta tggatccttt agttagtatc attagagatc 3360 

tagagaaact tagctcgtac ttgttagata tgtataaggt cgatgcagga acacaatagc 3420 

aattacagat tgactcggtg ttcaaaggtt ccaatctttt tgttgcagcg ccaaagactg 3480 

gtgatatttc tgatatgcag ttttactatg ataagtgtct cccaggcaac agcaccatga 3540 

tgaataattt tgatgctgtt accatgaggt tgactgacat ttcattgaat gtcaaagatt 3 60 0 

gcatattgga tatgtctaag tctgttgctg cgcctaagga tcaaatcaaa ccactaatac 3660 

ctatggtacg aacggcggca gaaatgccac gccagactgg actattggaa aatttagtgg 3720 

cgatgattaa aaggaacttt aacgcacccg agttgtctgg catcattgat attgaaaata 3780 

ctgcatcttt agttgtagat aagttttttg atagttattt gcttaaagaa aaaagaaaac 3840 

caaataaaaa tgtttctttg ttcagtagag agtctctcaa tagatggtta gaaaagcagg 3900 

aacaggtaac aataggccag ctcgcagatt ttgattttgt agatttgcca gcagttgatc 3960 



agtacagaca catgattaaa gcacaaccca agcaaaaatt ggacacttca atccaaacgg 4020 

agtacccggc tttgcagacg attgtgtacc attcaaaaaa gatcaatgca atatttggcc 4080 

cgttgtttag tgagcttact aggcaattac tggacagtgt tgattcgagc agatttttgt 4140 

ttttcacaag aaagacacca gcgcagattg aggatttctt cggagatctc gacagtcatg 4200 

tgccgatgga tgtcttggag ctggatatat caaaatacga caaatctcag aatgaattcc 4260 

actgtgcagt agaatacgag atctggcgaa gattgggttt tgaagacttc ttgggagaag 4320 

tttggaaaca agggcataga aagaccaccc tcaaggatta taccgcaggt ataaaaactt 4 38 0 

gcatctggta tcaaagaaag agcggggacg tcacgacgtt cattggaaac actgtgatca 4440 

ttgctgcatg tttggcctcg atgcttccga tggagaaaat aatcaaagga gccttttgcg 4500 

gtgacgatag tctgctgtac tttccaaagg gttgtgagtt tccggatgtg caacactccg 4560 

cgaatcttat gtggaatttt gaagcaaaac tgtttaaaaa acagtatgga tacttttgcg 4 620 

gaagatatgt aatacatcac gacagaggat gcattgtgta ttacgatccc ctaaagttga 4 68 0 

tctcgaaact tggtgctaaa cacatcaagg attgggaaca cttggaggag ttcagaaggt 4740 

ctctttgtga tgttgctgtt tcgttgaaca attgtgcgta ttacacacag ttggacgacg 4800 

ctgtatggga ggttcataag accgcccctc caggttcgtt tgtttataaa agtctggtga 4860 

agtatttgtc tgataaagtt ctttttagaa gtttgtttat agatggctct agttgttaaa 4920 

ggaaaagtga atatcaatga gtttatcgac ctgacaaaaa tggagaagat cttaccgtcg 4 980 

atgtttaccc ctgtaaagag tgttatgtgt tccaaagttg ataaaataat ggttcatgag 5040 

aatgagtcat tgtcagaggt gaaccttctt aaaggagtta agcttattga tagtggatac 5100 

gtctgtttag ccggtttggt cgtcacgggc gagtggaact tgcctgacaa ttgcagagga 5160 

ggtgtgagcg tgtgtctggt ggacaaaagg atggaaagag ccgacgaggc cactctcgga 522 0 

tcttactaca cagcagctgc aaagaaaaga tttcagttca aggtcgttcc caattatgct 5280 

ataaccaccc aggacgcgat gaaaaacgtc tggcaagttt tagttaatat tagaaatgtg 5340 

aagatgtcag cgggtttctg tccgctttct ctggagtttg tgtcggtgtg tattgtttat 5400 

agaaataata taaaattagg tttgagagag aagattacaa acgtgagaga cggagggccc 54 60 

atggaactta cagaagaagt cgttgatgag ttcatggaag atgtccctat gtcgatcagg 5520 

cttgcaaagt ttcgatctcg aaccggaaaa aagagtgatg tccgcaaagg gaaaaatagt 5580 

agtaatgatc ggtcagtgcc gaacaagaac tatagaaatg ttaaggattt tggaggaatg 5 64 0 

agttttaaaa agaataattt aatcgatgat gattcggagg ctactgtcgc cgaatcggat 5700 



tcgttttaaa tagatcttac agtatcacta ctccatctca gttcgtgttc ttgtcattaa 5760 

ttaaatgacg cgattatatt ctgtgttctt tcttttgttg gctcttgtag ttgaaccggg 5820 

tgttagagcc tggagcaaag aaggccatgt catgacatgt caaattgcgc aggatctgtt 5880 

ggagccagaa gcagcacatg ctgtaaagat gctgttaccg gactatgcta atggcaactt 5940 

atcgtcgctg tgtgtgtggc ctgatcaaat tcgacactgg tacaagtaca ggtggactag 6000 

ctctctccat ttcatcgata cacctgatca agcctgttca tttgattacc agagagactg 6060 

tcatgatcca catggaggga aggacatgtg tgttgctgga gccattcaaa atttcacatc 6120 

tcagcttgga catttccgcc atggaacatc tgatcgtcga tataatatga cagaggcttt 6180 

gttattttta tcccacttca tgggagatat tcatcagcct atgcatgttg gatttacaag 6240 

tgatatggga ggaaacagta tagatttgcg ctggtttcgc cacaaatcca acctgcacca 6300 

tgtttgggat agagagatta ttcttacagc tgcagcagat taccatggta aggatatgca 6360 

ctctctccta caagacatac agaggaactt tacagagggt agttggttgc aagatgttga 6420 

atcctggaag gaatgtgatg atatctctac ttgcgccaat aagtatgcta aggagagtat 6480 

aaaactagcc tgtaactggg gttacaaaga tgttgaatct ggcgaaactc tgtcagataa 6540 

atacttcaac acaagaatgc caattgtcat gaaacggata gctcagggtg gaatccgttt 6600 

atccatgatt ttgaaccgag ttcttggaag ctccgcagat cattctttgg catgacctag 6660 

gccagtagtt tggtttaaac ccaactgcga ggggtagtca agatgcataa taaataacgg 6720 

attgtgtccg taatcacacg tggtgcgtac gataacgcat agtgtttttc cctccactta 6780 

aatcgaaggg ttgtgtcttg gatcgcgcgg gtcaaatgta tatggttcat atacatccgc 6840 

aggcacgtaa taaagcgagg ggttcgggtc gaggtcggct gtgaaactcg aaaaggttcc 6900 

ggaaaacaaa aaagagatgg taggtaatag tgttaataat aagaaaataa ataatagtgg 6 960 

taagaaaggt ttgaaagttg aggaaattga ggataatgta agtgatgacg agtctatcgc 7 02 0 

gtcatcgagt acgttttaat caatatgcct tatacaatca actctccgag ccaatttgtt 7080 

tacttaagtt ccgcttatgc agatcctgtg cagctgatca atctgtgtac aaatgcattg 7140 

ggtaaccagt ttcaaacgca acaagctagg acaacagtcc aacagcaatt tgcggatgcc 7200 

tggaaacctg tgcctagtat gacagtgaga tttcctgcat cggatttcta tgtgtataga 7260 

tataattcga cgcttgatcc gttgatcacg gcgttattaa atagcttcga tactagaaat 7320 

agaataatag aggttgataa tcaacccgca ccgaatacta ctgaaatcgt taacgcgact 7380 



cagagggtag acgatgcgac tgtagctata agggcttcaa tcaataattt ggctaatgaa 7440 

ctggttcgtg gaactggcat gttcaatcaa gcaagctttg agactgctag tggacttgtc 7500 

tggaccacaa ctccggctac ttagctattg ttgtgagatt tcctaaaata aagtcactga 7560 

agacttaaaa ttcagggtgg ctgataccaa aatcagcagt ggttgttcgt ccacttaaat 7 620 

ataacgattg tcatatctgg atccaacagt taaaccatgt gatggtgtat actgtggtat 7 680 

ggcgtaaaac aacggaaaag tcgctgaaga cttaaaattc agggtggctg ataccaaaat 7740 

cagcagtggt tgttcgtcca cttaaaaata acgattgtca tatctggatc caacagttaa 7800 

accatgtgat ggtgtatact gtggtatggc gtaaaacaac ggagaggttc gaatcctccc 7860 

ctaaccgcgg gtagcggccc aggtacccgg atgtgttttc cgggctgatg agtccgtgag 7 920 

gacgaaaccc ggcatgcaag cttggcgtaa tcatggtcat agctgtttcc tgtgtgaaat 7 980 

tgttatccgc tcacaattcc acacaacata cgagccggaa gcataaagtg taaagcctgg 8040 

ggtgcctaat gagtgagcta actcacatta attgcgttgc gctcactgcc cgctttccag 8100 

tcgggaaacc tgtcgtgcca gctgcattaa tgaatcggcc aacgcgcggg gagaggcggt 8160 

ttgcgtattg ggcgctcttc cgcttcctcg ctcactgact cgctgcgctc ggtcgttcgg 8220 

ctgcggcgag cggtatcagc tcactcaaag gcggtaatac ggttatccac agaatcaggg 8280 

gataacgcag gaaagaacat gtgagcaaaa ggccagcaaa aggccaggaa ccgtaaaaag 8 34 0 

gccgcgttgc tggcgttttt ccataggctc cgcccccctg acgagcatca caaaaatcga 8400 

cgctcaagtc agaggtggcg aaacccgaca ggactataaa gataccaggc gtttccccct 8460 

ggaagctccc tcgtgcgctc tcctgttccg accctgccgc ttaccggata cctgtccgcc 8520 

tttctccctt cgggaagcgt ggcgctttct catagctcac gctgtaggta tctcagttcg 8580 

gtgtaggtcg ttcgctccaa gctgggctgt gtgcacgaac cccccgttca gcccgaccgc 8640 

tgcgccttat ccggtaacta tcgtcttgag tccaacccgg taagacacga cttatcgcca 8700 

ctggcagcag ccactggtaa caggattagc agagcgaggt atgtaggcgg tgctacagag 8760 

ttcttgaagt ggtggcctaa ctacggctac actagaagga cagtatttgg tatctgcgct 8820 

ctgctgaagc cagttacctt cggaaaaaga gttggtagct cttgatccgg caaacaaacc 8880 

accgctggta gcggtggttt ttttgtttgc aagcagcaga ttacgcgcag aaaaaaagga 8 940 

tctcaagaag atcctttgat cttttctacg gggtctgacg ctcagtggaa cgaaaactca 9000 

cgttaaggga ttttggtcat gagattatca aaaaggatct tcacctagat ccttttaaat 9060 

taaaaatgaa gttttaaatc aatctaaagt atatatgagt aaacttggtc tgacagttac 9120 



caatgcttaa tcagtgaggc acctatctca gcgatctgtc tatttcgttc atccatagtt 9180 

gcctgactcc ccgtcgtgta gataactacg atacgggagg gcttaccatc tggccccagt 9240 

gctgcaatga taccgcgaga cccacgctca ccggctccag atttatcagc aataaaccag 9300 

ccagccggaa gggccgagcg cagaagtggt cctgcaactt tatccgcctc catccagtct 9360 

attaattgtt gccgggaagc tagagtaagt agttcgccag ttaatagttt gcgcaacgtt 9420 

gttgccattg ctacaggcat cgtggtgtca cgctcgtcgt ttggtatggc ttcattcagc 9480 

tccggttccc aacgatcaag gcgagttaca tgatccccca tgttgtgcaa aaaagcggtt 9540 

agctccttcg gtcctccgat cgttgtcaga agtaagttgg ccgcagtgtt atcactcatg 9600 

gttatggcag cactgcataa ttctcttact gtcatgccat ccgtaagatg cttttctgtg 9660 

actggtgagt actcaaccaa gtcattctga gaatagtgta tgcggcgacc gagttgctct 9720 

tgcccggcgt caatacggga taataccgcg ccacatagca gaactttaaa agtgctcatc 9780 

attggaaaac gttcttcggg gcgaaaactc tcaaggatct taccgctgtt gagatccagt 9840 

tcgatgtaac ccactcgtgc acccaactga tcttcagcat cttttacttt caccagcgtt 9900 

tctgggtgag caaaaacagg aaggcaaaat gccgcaaaaa agggaataag ggcgacacgg 9 960 

aaatgttgaa tactcatact cttccttttt caatattatt gaagcattta tcagggttat 10020 

tgtctcatga gcggatacat atttgaatgt atttagaaaa ataaacaaat aggggttccg 10080 

cgcacatttc cccgaaaagt gccacctgac gtctaagaaa ccattattat catgacatta 10140 

acctataaaa ataggcgtat cacgaggccc tttcgtctcg cgcgtttcgg tgatgacggt 10200 

gaaaacctct gacacatgca gctcccggag acggtcacag cttgtctgta agcggatgcc 10260 

gggagcagac aagcccgtca gggcgcgtca gcgggtgttg gcgggtgtcg gggctggctt 10320 

aactatgcgg catcagagca gattgtactg agagtgcacc atatgcggtg tgaaataccg 10380 

cacagatgcg taaggagaaa ataccgcatc aggcgccatt cgccattcag gctgcgcaac 10440 

tgttgggaag ggcgatcggt gcgggcctct tcgctattac gccagctggc gaaaggggga 10500 

tgtgctgcaa ggcgattaag ttgggtaacg ccagggtttt cccagtcacg acgttgtaaa 10560 

acgacggcca gtgaattcaa gcttaatacg actcactata 10600 

<210> 2 
<211> 10624 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> TMV infectous clone containing CEL I gene fused to a 6HIS encodin 
g sequence 

<400> 2 

gtatttttac aacaattacc aacaacaaca aacaacaaac aacattacaa ttactattta 60 

caattacaat ggcatacaca cagacagcta ccacatcagc tttgctggac actgtccgag 120 

gaaacaactc cttggtcaat gatctagcaa agcgtcgtct ttacgacaca gcggttgaag 180 

agtttaacgc tcgtgaccgc aggcccaagg tgaacttttc aaaagtaata agcgaggagc 24 0 

agacgcttat tgctacccgg gcgtatccag aattccaaat tacattttat aacacgcaaa 300 

atgccgtgca ttcgcttgca ggtggattgc gatctttaga actggaatat ctgatgatgc 360 

aaattcccta cggatcattg acttatgaca taggcgggaa ttttgcatcg catctgttca 420 

agggacgagc atatgtacac tgctgcatgc ccaacctgga cgttcgagac atcatgcggc 480 

acgaaggcca gaaagacagt attgaactat acctttctag gctagagaga ggggggaaaa 54 0 

cagtccccaa cttccaaaag gaagcatttg acagatacgc agaaattcct gaagacgctg 600 

tctgtcacaa tactttccag acaatgcgac atcagccgat gcagcaatca ggcagagtgt 660 

atgccattgc gctacacagc atatatgaca taccagccga tgagttcggg gcggcactct 720 

tgaggaaaaa tgtccatacg tgctatgccg ctttccactt ctctgagaac ctgcttcttg 780 

aagattcata cgtcaatttg gacgaaatca acgcgtgttt ttcgcgcgat ggagacaagt 840 

tgaccttttc ttttgcatca gagagtactc ttaattattg tcatagttat tctaatattc 900 

ttaagtatgt gtgcaaaact tacttcccgg cctctaatag agaggtttac atgaaggagt 960 

ttttagtcac cagagttaat acctggtttt gtaagttttc tagaatagat acttttcttt 1020 

tgtacaaagg tgtggcccat aaaagtgtag atagtgagca gttttatact gcaatggaag 1080 

acgcatggca ttacaaaaag actcttgcaa tgtgcaacag cgagagaatc ctccttgagg 114 0 

attcatcatc agtcaattac tggtttccca aaatgaggga tatggtcatc gtaccattat 1200 

tcgacatttc tttggagact agtaagagga cgcgcaagga agtcttagtg tccaaggatt 1260 

tcgtgtttac agtgcttaac cacattcgaa cataccaggc gaaagctctt acatacgcaa 1320 

atgttttgtc ctttgtcgaa tcgattcgat cgagggtaat cattaacggt gtgacagcga 1380 

ggtccgaatg ggatgtggac aaatctttgt tacaatcctt gtccatgacg ttttacctgc 1440 

atactaagct tgccgttcta aaggatgact tactgattag caagtttagt ctcggttcga 1500 

aaacggtgtg ccagcatgtg tgggatgaga tttcgctggc gtttgggaac gcatttccct 1560 



ccgtgaaaga gaggctcttg aacaggaaac ttatcagagt ggcaggcgac gcattagaga 162 0 

tcagggtgcc tgatctatat gtgaccttcc acgacagatt agtgactgag tacaaggcct 1680 

ctgtggacat gcctgcgctt gacattagga agaagatgga agaaacggaa gtgatgtaca 174 0 

atgcactttc agagttatcg gtgttaaggg agtctgacaa attcgatgtt gatgtttttt 1800 

cccagatgtg ccaatctttg gaagttgacc caatgacggc agcgaaggtt atagtcgcgg 1860 

tcatgagcaa tgagagcggt ctgactctca catttgaacg acctactgag gcgaatgttg 1920 

cgctagcttt acaggatcaa gagaaggctt cagaaggtgc tttggtagtt acctcaagag 198 0 

aagttgaaga accgtccatg aagggttcga tggccagagg agagttacaa ttagctggtc 2040 

ttgctggaga tcatccggag tcgtcctatt ctaagaacga ggagatagag tctttagagc 2100 

agtttcatat ggcaacggca gattcgttaa ttcgtaagca gatgagctcg attgtgtaca 2160 

cgggtccgat taaagttcag caaatgaaaa actttatcga tagcctggta gcatcactat 2220 

ctgctgcggt gtcgaatctc gtcaagatcc tcaaagatac agctgctatt gaccttgaaa 2280 

cccgtcaaaa gtttggagtc ttggatgttg catctaggaa gtggttaatc aaaccaacgg 2340 

ccaagagtca tgcatggggt gttgttgaaa cccacgcgag gaagtatcat gtggcgcttt 2400 

tggaatatga tgagcagggt gtggtgacat gcgatgattg gagaagagta gctgtcagct 2 4 60 

ctgagtctgt tgtttattcc gacatggcga aactcagaac tctgcgcaga ctgcttcgaa 2520 

acggagaacc gcatgtcagt agcgcaaagg ttgttcttgt ggacggagtt ccgggctgtg 2580 

ggaaaaccaa agaaattctt tccagggtta attttgatga agatctaatt ttagtacctg 2 640 

ggaagcaagc cgcggaaatg atcagaagac gtgcgaattc ctcagggatt attgtggcca 2700 

cgaaggacaa cgttaaaacc gttgattctt tcatgatgaa ttttgggaaa agcacacgct 2760 

gtcagttcaa gaggttattc attgatgaag ggttgatgtt gcatactggt tgtgttaatt 2820 

ttcttgtggc gatgtcattg tgcgaaattg catatgttta cggagacaca cagcagattc 



